Electrophysiological properties of identified postnatal rat hippocampal pyramidal neurons in primary culture.
Electrophysiological experiments were performed on primary cell cultures of retrogradely labelled postnatal rat hippocampal neurons. Rhodamine microspheres injected into the dorsal fornix clearly labelled the pyramidal cell layer of the hippocampus while excluding the other hippocampal layers and the dentate gyrus. In dissociated cell culture, the labelled cells were easily identified by fluorescence microscopy. Anti-neuron-specific enolase and anti-glial fibrillary acidic protein antibody staining confirmed that the labelled cells were neurons. The input resistance decreased from 2 G omega to 450 M omega, the input capacitance increased from 25 pF to 75 pF, the percentage of cells showing repetitive action potentials increased from 6% to 30%, and both peak GABA and glutamate responses increased over 100% during the 0 to 10 days time period investigated. This increase in chemosensitivity can be accounted for by an increase in cell size without an increase in the specific amino acid gated channel density. The subset of hippocampal neurons identified by the retrograde tracer technique are similar to non-labelled neurons with respect to the electrophysiological and pharmacological variables investigated. Nevertheless, it is likely that identified neurons may possess unique properties not evident in this study and refinement of the dissociated cell culture system using identified neuronal subpopulations may facilitate investigations looking at neuronal interactions such as synapse formation.